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Abstract

This paper presents the factors involved in the management of ERP implementation, based on a survey with
project managers and users of 43 companies in Brazil, that had implemented or were in the process of
implementing an ERP package.
The results indicate the high share of services in the total cost, the intense use of the “big-bang” process for
cutover and the need for information integration and the production of management information as the most
important motives for beginning the project. The projects in general were successful in the implementation of
the transaction-processing functions, but the decision-making resources remained underutilized.
The paper proposes the measures for project success efficiency (project time and cost) and effectiveness
(quality and process improvement), that are used to evaluate the importance of success factors in each project
phase. The paper explores the managerial implications of the findings
Keywords: ERP, implementation, project management, performance measures, Brazil

Introduction
For the last years there was a significant increase in the demand for ERP – Enterprise Resource Planning Systems in Brazil,
motivated by the failure of existing legacy systems to serve the companies needs, the difficulty of taking them to new
technological platforms, the lack of data integration among independently developed subsystems, and the difficulty of making
the corrections required for the new millenium. ERP projects are known to be high-risk investments because of its cost, length
and complexity. Cost and time overruns are common, as are their failures.
This paper focuses on the motivations of user companies for starting the project, success factors of project management and the
adoption of the ERP systems resources.
Different motives may lead a company to adopt an ERP: the centralization of all corporate information, allowing faster decisionmaking. ERP are also seen as facilitators for process reengineering, Inadequacies of the existing systems and the millenium bug
are also mentioned ( Manufacturing Systems IT Glossary, 1998).
According to Kwon and Zmud (Kwon and Zmud, 1987), critical success factors is one possible approach to study project
performance. Other authors have identified factors that are critical for the success of ERP implementation projects. These factors
are not necessarily global, varying in importance among the different project phases (Grover et al., 1995, Kwon and Zmud, 1987,
Larsen and Myers, 1997, Pinto and Slevin, 1988, Robb, 1995, Slevin and Pinto, 1986).
One of the last phases of the project is the cutover from the existing system, that can be done by direct conversion, also called
big bang, or staged conversion and the parallel operation of both the new and old systems. The big bang approach is considered
to be the most risky (Piszczalski, 1997).
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Once the system is successfully in operation, other questions may arise, related to the resulting organizational changes and, in
particular, the degree of adoption of the new technology. The adoption model by Kwon and Zmud (1987) identifies six phases:
initiation, adoption, adaptation, acceptance, use and incorporation.

The Research Model
The paper uses a factor research model for the analysis of the implementation process, based on the dimensions: motivations for
the project, project phases, (managerial and business) success factors and performance measures.
Based on Morris (1981), the project phases are: Feasibility studies, project formulation and decision;Planning and Design;
Implementation (Execution and Production); Cutover and Start-up.
Post-implementation phases from the technology adoption model by Kwon and Zmud (1987) are added to study the systems
organizational effectiveness: Acceptance; Use; Incorporation.
Pre-implementation motivations are adapted from several sources, including Michel, 1997, Manufacturing Systems IT Glossary,
1998, Stevens, 1997: Information Integration; Need for management information; Year 2000 bug; Search for competitive
advantage; Evolution of IT architecture.
The Project success factors are adapted from several sources: Pinto and Slevin (1988) and others. Clearly defined missions; Upper
management support; Capable and committed users; Detailed project plan; Project manager with necessary skills; Participation
of an external consultant; Implementation of changes in business processes.Figure 1 presents the basic structure of the research
model. The measures for project motivation and adoption phases reached with the ERP system are considered independently in
this paper.
The objective was to test the following 10 hypotheses:
H1:
The motivations for initiating the project were not achieved
H2:
The existence of a clearly defined mission for the project is not a critical success factor
H3:
The support of upper management is not a critical success factor
H4:
The existence of capable and committed users is not a critical success factor
H5:
The existence of a detailed project plan is not a critical success factor
H6:
The existence of a project manager with the necessary skills is not a critical success factor
H7:
The participation of an external consultant is not a critical success factor
H8:
The implementation of changes in business processes is not a critical success factor
H9:
There is no relationship between user satisfaction and project success
H10:
There is no relationship between the company’s willingness to change and project success

The Survey
The survey targeted companies operating in Brazil that were in the process of implementing an ERP package, or had implemented
one in the last 36 months and did not control for company size, revenues, industry or location. Questionnaires was sent by mail.
Due to the lack of global statistical information, the target companies were identified through personal contacts, indications by
vendors and literature. The sample, although of its relatively large size, considering the local market, is a convenience sample and
the results cannot be generalized for the universe.
The questionnaire was sent to a total of 147 companies, with direct follow-up by the researchers. A total of 67 usable responses
were obtained from 43 companies, yielding a response rate of 29%, with 45 project managers and 22 users answers. These
companies were users of one of the following packages: Baan, Datasul (Brazilian), Marcam (Prism), Microsiga (Brazilian), Oracle
and SAP.
For each company the questionnaires were sent to project managers and users. The first category was identified by titles such as
project directors, project managers, project coordinator or manager responsible for the project. The user category was composed
by key users, end-users and members of the project steering committee. Questionnaires that did not fit into these categories were
discarded.
2001 — Seventh Americas Conference on Information Systems
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Critical Success
Factors
F1 Clearly and defined mission

Factor’s importance in each project phase

F2 Upper management support

Performance
measures
Cost

F3 Capable and committed users
Time
F4 Detailed project plan
Quality
F5 Project manager with the necessary skills

IT user
satisfaction
Companies
willingness
to change

Business
Improvement

F6 Participation of an external consultant
F7 Implementation of changes in business processes

Feasibility
Planning and
Design Execution and Production
Project Life Cycle

Cutover and
startup
Figure 1. The Research Model

Descriptive Data Analysis
The big bang cutover was used by 16 (41%) of the companies, while 23 (59%) adopted the staged strategy. Tables 1 through 4
present additional statistics of questionnaire responses.
The high use of the big bang strategy (41%) was not expected, due to its associated risks, as mentioned in the introduction. Still
more interesting is the finding that the use of this strategy is not restricted to any project size.
Table 1. Total Cost for Projects Using “Big Bang” Strategy
Project Cost (millions US$)
<= 0.5
0.6 – 1.0
1.1 – 1.5
1.6 – 2.0
2.1 – 4.0
4.1 – 10.0
> 10.0
Total
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% of companies with big bang strategy
15.4
23.1
15.4
7.7
15.4
0.0
23.1
100.0
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Table 2 presents the motivations managers and users had to enter the project. The respondents were asked to rank the seven
project’s critical success factors by importance for each phase of the project, assigning grades from 7 to 1 in decreasing order.
Table 2. Project Motivations for Project Managers and Users
Motivations
Information integration
Need for management information
Year 2000 bug
Search for competitive advantage
Evolution of IT architecture
Process redesign
Personnel reduction
Business globalization
Imposed by upper administration
Indication from consultant company
Pressure of business partners
Total

Project Managers
Frequency
%
44
100.0
42
95.5
30
68.2
29
65.9
28
63.6
25
56.8
16
36.4
15
34.1
12
27.3
5
11.4
4
9.1
250

Users
Frequency
22
19
13
20
10
12
8
8
10
3
0
125

%
100.0
86.4
59.1
90.9
45.5
54.5
36.4
36.4
45.5
13.6
0.0

Tables 3 and 4 present the sum of points assigned by project managers and users to each factor by phase, averaged by the number
of respondents. These tables indicate that project managers have a stronger perception than users of the importance of missions
definition, upper management support and user commitment throughout the project.
Table 3. Critical Success Factors by Phase for Project Managers

Factors – Project Managers
1-Clearly defined missions
2-Upper management support
3-Capable and committed users
4-Detailed project plan
5-Project manager with the necessary skills
6-Participation of an external consultant
7-Implementation of changes in business processes

Feasibility
study
33
48
29
22
29
53
30

Phases
Execution
and
Cutover
Planning
and design production and startup
54
41
34
48
44
34
20
28
29
29
35
33
29
50
48
41
33
41
42
40
42

Table 4. Critical Success Factors by Phase for Users

Factors – Users
1-Clearly defined missions
2-Upper management support
3-Capable and committed users
4-Detailed project plan
5-Project manager with the necessary skills
6-Participation of an external consultant
7-Implementation of changes in business processes

Feasibility
study
28
45
27
25
28
65
35

Phases
Execution
and
Planning
and design production and startup
58
22
22
40
13
20
15
20
17
22
32
40
28
60
57
32
32
33
53
65
60
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Testing the Hypotheses
Definition of Project Success: The questionnaire asked respondents to rate their systems according to four dimensions: Time, Cost,
System Quality and Business Performance Improvements (with grades ranging from 0 (least satisfaction) to 10 (highest
satisfaction). In order to build a single measure for project success, the authors performed a principal component analysis,
followed by a Varimax rotation, leading to the definition of two new variables:
Efficiency = Time + Cost
Efficacy = Quality + Improvement
and to the identification of a single significant factor, that was called “Effectiveness” and calculated as
Effectiveness = 1.484*Efficiency + 1.416*Efficacy
These three dimensions were used as the measures of success for testing the hypotheses H2 to H10.
H1: The hypothesis was tested using the Binomial Test of the SPSS 8.0. Table 5 shows that the null hypothesis
can be rejected at the 1% level, both for project managers and users.
Table 5. Proportion Test for Project Managers Motivations
Category
Motivations of Project
Managers
Motivations of users

N
Total
250

Achieved
(Not achieved)
213 (37)

Proportion
.85 (.15)

Null
Hypothesis
.50

Significance
(two-tailed)
.000

125

103 (22)

.82 (.18)

.50

.000

Hypotheses H2 to H10: The analyses were based on the Spearman’s Rho coefficient, used to measure the correlations between
variables defined as ordered rankings. The measures allow ties among alternatives (Siegel 1975, p 228, Ott, 1993, p 465). All three
success variables were calculated for each project phase and respondent category, yielding the rankings to be correlated. The
calculations were performed with the use of the SPSS Package Version 8.0.
Table 6 presents Spearman’s Rho coefficients and their corresponding significance.

Table 6. Results of the Hypotheses tests
Hypotheses
H2- Clearly and defined missions
H3- Upper management support
H4- Capable and committed users
H5- Detailed project plan
H6- Project manager with the necessary skills
H7- Participation of an external consultant
H8- Implementation of changes in business processes
H9-IT user satisfaction
H10- Companies willingness to change

N
44
45
45
45
45
44
44
45
45

Spearman's Rho (two-tailed significance)
Efficiency
Efficacy
Effectiveness
.276 (.066) .447** (.002) .362* (.015)
.572** (.000) .249 (.100) .487** (.001)
.065 (.670)
.163 (.284)
.085 (.581)
.276 (.066)
.265 (.078)
.293 (.050)
.090 (.559)
.139 (.364)
.312* (.037)
.104 (.502)
.284 (.061)
.175 (.256)
.077 (.619)
.270 (.077)
.309* (.042)
.155 (.308)
.331* (.026)
.297* (.048)
-.092 (.547)
.133 (.383)
.008 (.956)

These results indicate the success factors that were critical for the discrimination of success measures in the sample (correlations
significant at the 1% level are in bold, at the 5% level in italics). Considering that this sample contained mostly successful
projects, these measures are valid as discriminators of the degree of success. Other factors that were not found to be statistically
significant, cannot be discarded as unimportant, because these factors may be more of a hygienic (or qualifying) nature, meaning
that their presence is already “taken for granted”.
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Upper management support is strongly correlated with efficiency of the implementation process, indicating the need for securing
project resources and the required organizational and process changes. Maintaining satisfied users is also important for a
successful implementation process. Efficacy, the measure related to systems results, is correlated with managing systems
expectations and goals (mission). These same factors are also important for the overall project success.

Conclusions
Since the survey was based on a convenience sample, the results cannot be generalized, but should be taken as indications of
tendencies and structures.
The survey confirmed the known distribution of project cost among factors and, in particular, the high participation of services,
represented mostly by outside consultancy. The other finding is the prevalence of the big-bang approach for project of all sizes.
The most important motivators for an ERP project are environmental pressures for competitive advantage and the need to change
business processes. The millenium bug was important only during a certain period. The most noted deficiencies of the existing
legacy systems were the lack of data integration and managerial information. Managers, in general, were effective in
communicating business reasons and ERP project goals.
Having clearly defined mission and goals is a highly critical project success factor, linked to the organizational questions and
organizational communication.
Upper management support is critical during most phases of the project, possibly indicating the need to intervene in organizational
problems and continually securing the needed resources.
Some factors that could not be shown to be highly correlated with success, such as detailed project planning, having a skilled
project manager and experienced outside consultancy, should not be understood as being unimportant. In fact they may have
become qualifying factors, instead of motivating factors in the perception of users and project managers.
The variation of importance of the critical success factors among project phases may be an important guideline for managers.
Since most surveyed projects were considered successful to some extent, the results may be somewhat biased. Including clear
failures in the survey could result in a greater variability of the measures among phases.
“Participation of an external consultant” was found to be the most important factor in phase 1, while in phase 2 the most important
factors are “clearly defined mission” and “upper management support”. “Project manager with necessary skills” is a highly ranked
factor in phases 3 and 4, but not in phases 1 and 2, indicating that his role is more operational than strategic. Users also perceive
“Implementation of changes in business processes” as their most important factor in phases 3 and 4.
The systems, in general, have reached the acceptance phase. For project managers they also went beyond this phase, having
reached the use and incorporation phases. This perception, however is not shared by the users. Both groups agree that the systems
managerial information resources are not fully explored, indicating problems with the implementation process. This finding is
relevant because of the importance users attach to this factor as motivation for the project in the beginning.
Further research is needed to validate these results and to evaluate more mature ERP operations that may have reached the phase
of full systems incorporation into the business processes.
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